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(54) VIA FILL COMPOSmON AND FILLING 

(57)Abstract: 

PURPOSE: To obtain a composition which is used for filling vias of a circuit carrier and the like and 
causes little shrinkage when cured, without a solder being wicked into vias or through holes, by 
incorporating a large amount of a conductive powder into an epoxy or cyanate binder composition. 
CONSTITUTION: The fill composition consists of (A) about 35 to about 95 wt.%, preferably about 60 to 
about 92 wt.%, of conductive powder and (B) about 5 to about 65 wt%, preferably about 8 to about 40 wt.%, 
of a binder, where the component B comprises (C) about 25 to about 100 wt.% of an alicyclic epoxy resin, 
a novolack epoxy resin and/or a cyanate ester resin, (D) 0 to about 75 wt.% of a curing agent (about 25 to 
about 75 wt.% when the resin is an alicyclic epoxy resin) and (E) a catalyst in an amount sufficient to 
accelerate the curing of the resin. When this fill composition is filled into the vias and through holes of a 
circuit carrier and cured, the shrinkage percentage is less than about 0.8%. 
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a. &5&l>t,#j6 511%©. 

i. &2 5&<,>USjl 0 OfiS%©. JiiJgHSx 

ii. 0&t,>U*j7 5«S%. «MB*i|BaE**#*S^I*IIB 
r*£it£W;M$2 5&OU^7 5»fi%©S^tSfl<!:> 10 

iii. JJE«IS©SMfc*flai3*iOK:+^WI©«« 
£. 

b. ^3 5&t>Uft9 5«fi%©igmtt*&3£<!:. 

[BUWB2 ] ±E«IB*».' #^S* 5 #J2 0 0 & l» 1/8 0 

2>n (4. 1 0) tifr&l'BLT- 
tfVd*0 (4. 1) -\7'h-3-'f^Mf;HXfJl't 

•3 . SR*^ HMtSfl*^ tFo7^ ^KflS*^ * » 
*l^jat&*>6&SCi«r«F»<i:-r4. 2 IB*g©3t 

[si*! 4 ] ilB^JJi* 1 , x# * F ^/c 0 ©**##*J 

2 0 0&<,>bift5 0 0©xt}<*-> • ytf"^ ? ?#tHrc* 

0. 36 Kiftl Ofc 1*0^6 o%©w«i§Sfl£^ftsrs . 

Ci^mtT-S. 11^ 1 

ifBxtf+V '^5!; ^«fli*ii!i<*'>^*^2 

3 0 L#-J4 0 0 . Ifa£ift8 0 -C©*>©-C* 9 . ±3fi 

4um>mm.i8M. 40 

3 0 Lx*t)4 0 0 . Uu£tt8 0*C©fc©r*»3. ±SB 
gHttt&5f;#£Jg-C & SCi*!l$i!ttT^. f»*gt 4 IB 

[g»*18 3 ±IB8Jlii;^>T*- hxxf;H^BS-C*S 

Ci41ti!tt2». fft*l 1 iBt&©3ft*fal&l23. 50 



[1**19 3 ±fB">T*- Fi^-f-;U«*B§*J4, 4 ■- 

[11*11 0 3 ifBi'T*- hxx^W*stX7i 
y-AMyj'7*-F*«». ±fB)i!l!^*i'^>Kffi 
§S£^t? c £ £1$8i i -T * . f»*l 8 ffit£©5(S«ttfiR 

[ff*ll 13 iffi^T^-Fx^^uSJfli^tf^^x 
y-jl>Mi^>T*- h*J«fct>*4. 4"-xf'Jf>W 
7i/-;^7*-F^*. ±IB84J«*5^57$>K 
ffiiS-C*-2>C£?r^FS4<birS. I»*l 8 f B*S©3fc%$iJ£ 

[HS*1 1 2 3 ±IBfT*- h xX^jMSMI#4 , 4 ' 

* y A©i> y >; ?)i>H5fr> ±MBtim& 

*?$t>wmaz$tsct*&mt-?2>> tit*i8iBt& 

[»*» 1 3 3 JtES'T*- HXf;«^4 . 4 ' 

[tj|*l 1 4 3 ±IB->T*- h x^T-JMtfUaU . 4 • 
^1^2 3 0^1^4 0 0, g6.^8 0-C-C*5x 

ML. 

[lf*3S 1 6 3 ±IB^*Hfi£!8J*i:&Jii i £:#A.'e*$ 0 . 3 
1 5iBt£©*ffi. 

[is^i 73 -fr*yt»jta^«c if own 

a. it>i&: < iffl©3t«-r^#eap«rW-r*s« 3 fcffl 

d. ^S««J«l»*±8a* + ';7K3-f./>ft/. 

e . ±IB*«©P3P £ (iS^*>^ 3 tilc'PK < i Hi 
©^□£#T& i'«r±fB«S©^ffi±(Cg$ . 

f . ±ifi-7* f ^rg^/cS^KilBTcaifi^* 3 - 



C3) 
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g . JhiB* + y r cc+»tt*t E^«r^wr±ia^»ffl 

[tt*8 1 8 ] ±fB?c»fflJ^#:£Ii*ltrA>-C*s D . S 
1 7 iB$£©7}&. 

[fttsjai i 9 ] @S8+ + y rtpiamzxm-? s;fr*£-e 

a. 4>fc< it HI©MP£W-r*H]SS*i- ■JT4it lfl 

d . SIS* h 'J 5 > ^ UTBf»l©«inffl*fll 
[i*5fa® 2 0 ] ±IB^«ifflf?JeBJ#£Jl$:^A,-e*5 »3 . S 

19fBt6©^ft 0 20 
[if*^2 1] @S8* + y7*teB^©S!nfiI£*rrS 

a. ^^iiio©, ^mttctewmfimftKD&inz: 

b. TIB©5WC<£9. ^©ffitaiilfcfi-SOiCi&S&lvt 
. R = pL/A 

R=setfii (Q) 

p=tm<Dmmmi (q • cm) 

l = mK<om$ = 0sg«©j¥§ 30 

A = i&rffiSI 

c. Ifib -est* U fcW©H*^fB©&WflSB»* 

d . ±IBSP*±f B«tn^«ffl^-C^»^ Sli^t 
[fit#Jg2 2] 2o©[slffi+-e , JTPa*^-rS^r 

a. 'PK< ti> lo©paP£Wr£Sfl 1©1]8&* + 9 7 

b. *ffl±{C^«C<<i:felOCDVJV^'-^-;l' J SrW-r^ 40 

312 ©ESS*-* yr*fflsu 

c. 3t«fi«^SU 

d. ±iB^PtC±fB^t»MfiS;!B)4^c*L. 

e . ±IB?E»UfcigPcD4>& < £ 4> 1 
-^U- h hX^v FfcJfcfifcU 

f . JJBVA* • #-^£±iB^ ;> FfC^tft-TSXg?: 

[WS3S2 3] a. 4>ft< <hfc jfcaiS&JjStfSS^ 
»t,fc^D?rWr4f 1 ©HISS* f y 7£?&J&U 

b . ^mLtc^n<o±mK.m-ttc^m^ v v t , so 
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ss* +• y T. 
©UBS** 'Jr. 

[W*!2 5 ] ±IBP§P*W » * U&OSil^SfcB.* 

ib*s©|5is8*+ yr» 

SS+^yT^WT-SCi^^i-rS. fi^23fBt8 

©iiK+-f yr. 

[»9!©««ttBWn 
[000 1 ] 

[0 0 0 2] 

{«£*©«*] HBHR©M3ire. 
jWfcg©*!?*— ^©v.fl'*- >K— jHBHH*, ft3fe©b' 

jpMi**r*. tf> • -f > • jfr-Jl/ttHitt. ^SfiSfcB 

*-)\,*®38mi,cmm-? ztm-e&z. f > • > • * 

^ • 7K-;H3^fi«:«fcti(f . -=&i;»-;i/±©«^c©»€r 
ieisS'K©^M©*fi&-r ss&icflt&f- s c i k i o . * 

[0003] Attttxcts. im&a>v*v • 
i?»-;l>©llflpjicg*, (HBba©V-^y • H©U 

* y - >En^J Ofc^i*© v ^ 9 • 

^-7, F5cJ:i3lilKS©*ffi«:BX0f=tCt4. 
©088«^©HK«5ttW«*. 088«©*ffi«W"C?f*>*l4 

F©^«tt<ifW?«i!>S-l*» !B«ffia?rttA3-&SC<i:*s 

0'7> FCjeS^jS^-S/c*. iB«ffiffi^ift< ft£<t 

[0004] L^L/. • stf-Jl/JggHStftforaH 

B. V^y- ^-;U^ J Srfie*©«ji^-r*to^^''fT 
-CtT-^/c^CC^-r C© «fc ^feg^tf*J 5 <b L 

terns. v)vtn • #~)i,*ws&m.te.&mri><Di<c®m-? 
z*t> y -yearnis-tdm^-* y y a-ig* 

(CB»faii©tBS^©l«^f * 5 rS£nr 1/ ± ^ . 

[000 5] *S?*-^?ra:Se^f VWOvls KtCKO 
•WWJ:^<!:T-&«*©0<i:-5B, VJU^ • 
#W -5> Sir «c«ffi^tc & 0«bB^c£?c» L.r@*© 



(4) 
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[0006] v;u# • ^-^^sii^^^-rsp^e* 
M©^*^T£#i£-e;fc&. Btt©«3©7> Fecw 

mmc. isigggi#ii&«©jtffi©2Siffl. 
[0007]*fc. 'Wr«5£cFJtaft£*&tt<D££ 

tmt^t w y©*fe»*H-#-e& < . >3 (o&mzz. o 
*hibsihjw*< ch^oi^mt** 20 

fc. ^©^cc±9i|»ffir*«faas*»3. Slffi#¥*S 

[0008] 

**tt< U flMMR©S3*JSIIU e*te*tt*l/ v 

[0009 ] 30 
[l!HB*»«r4fc»©*a] *»HKJ:*itf. 

h . *§5^©fc©©¥ffl-r-«A,ft:Ft w bH8«c»bb**0 
jaws. mtvicimiBj&Mz. sfctcaratfe-ca**. 

c© j: 9 tt^ffljaft-casttrst* < -oa»©*f«©#tt 40 

a. 

[0010] 

^«j*tt*as»r*c -fr*fc 
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&£©*)£*>#■*-*. *WJBtt*'fc. BB+t urttt* 
©*««:« WfcKftftfcJ: v>< a tk. c © J: -5 ft^a 
«RS***«r4ir» < o*»©»H»©*a«:wr * 

**. HK+fUTtS. fc<t*tf. HISS®. *-F. * 

»-;k TO* fc«*B«©*?- » • «>» -/H6*£* 

[ooiiiHiK. 1 6 ^^mLtcnmn 

1 4*#rSSttU 2*5V*-. ^mu/cSii^l 4©± 
B(C«, /< f F 1 8 . -€-<0_hiffi«:wiSiak^CD«A, 

2*s»j&»*i. -e©±ffi{c{i^c2 4*ig*>nri>s. 

ssntfc"), «^d2 4©±®«:g^nrc^-s. 
[0012] vmtmmm&fows.. t£fc© f r - 4 x 

tfV -Y 5 F. ~>T*- F < F 'JT^>) . V vWiWfe. 

»3feK7 9XWni. t>'/f*o^>JL ^' 
-^ju^-oy^^S, jJo;7*xu->-9-;U7t-< F. =i< 

* 'J 7 * f 7 '/-AS, *i 

[00 13] ^ttiffi^ 

fc«->T*-hiffl^;iK5©l<»-rn^t , 4>S„ X3ff+->ififi£ 
^W^-S. *x^+jx«J|gi*. UiilSxji<+^J!t*fc 

{ix^+'> • i>v->v - s#z> v ^mni§<o^-rtiifi-c 
&m?z>x-#*i'®m< l c£'o . ffi©fi£^tiiffl]-r 

•^ + b!5:CiSjl7 ! t^tfSil5A:ifei'©gaP ; &^ 
«-f.S©k:^-r-5.C<b*s-r#.2.. §aP©i?r8!©8!i£K: 

[0014] rzSft1£ff}3fcJ ^mt4«&*«. ^©*9 

SR. teiOfcne.©^^}^^. «mtt©^*»^>5: 
0. TiSJtttittO. l^c^L755^a>. »*L<« 
0. 5!fel,>L2 5 2 *n>. 3>>{CjfS L < 5*^)0 . 5 

%t»L^i o s tuy-vtbz. itfmttmowmt, 7>i 

ij> • • 7> F • mfjUs? (Alcan Powder 

s & Picpents) */c(iy v V • * Zv-istifc ■ 3-^< 
\s— Zsa> (Metz Metallurgical Corporation) *>P.rtj 



(5) 



fbTJl-Sx^A. 9 2%T;U5?\ 96%T)l>Zi-. W. 

# 4 . i»e«i4»*©!«ie»^«iK o . 8 % i > o i . 

4W/m • K-C&£ C 

[0015] »»rr aafa&JBBW 

[0016] ^BjCDx^+^^ffifiSfJlS^ 
i^mttf&^CDafitC*fUTi^5!S^Li^6 5%, 
0< «>ft8&C>U*l4 0%©;W>#<h. ;W>#<!:^ 
Sf4t»;fc©*fiK:*tOT**j3 5&1,>U#-J9 5%. IfftL 
< «i&6 0 &t> Lift 9 2%©^{E^i4*9^«r^W-r^. 

[ooi7] xx#*i^&mjmi 
xmrn^^^^mmoymtmi mm^s-**^ 20 
2t*sa*&^tt. ^-f>.ytawitt»*©aa«:»ur*!j 

3 5fcl>Lift9 5%. jtf*b<«i^j6 0ife^L/iPj9 2% 
©${5*£14f&3£ <fc. ^'-f^^i^mtt^OMicWO 
-0$j5fct,>U$6 5%. W£0< «i&8fc<,>U$j4 0% 
©M-O^jtpfc&S. $\J2 5&t»L^J7 5 

Sf*L< W^3 0&l»Oft6 0»S%©fllHS; 
x^+^flg. ^2 5^1117 511%, Sf*b<« 

*5j 3 0 & i> L/^j 4 0 ss%<Dm?mmitffl> mmx,** * 
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L<«»0. 0 5&l>Uifol OfiS%. $6«ff*0< 
ttifr lfcl,>Uft5MS%©84#l fcitf. r*4 
>#©fifi©#j0&l>l<ifo2 5«fi%. »*b<{**^5 

[0018] mm&3-**is!i&Mttemm*-jmt u& 

m^xh^msmmmmffio . 2*s%*«s-ea*. 
[0019] sfja^jjgig^x^+^iiiii. 1 ft^tc 
<3 2<i«Jb©i, 2i#+^s*^wrs > *yyfy 

rt/x— ^l/xsF+^Fr**. cn»-»K, ~>d?n* 
Ibl/T^uTf ftttiUftK. — ttfciiiMfc****;^ 

■c. ik^R-coooH^sts. cft£>©*m 
ttH*n©fc©-c**K ctt^o^-fiSccon-ai. J. 

-FV> (J. Byrdson) . ^7^f ■ vf'JT^X 
(Plastic Materials) . 1 9 66¥. P. 4 7 1 CClB 

xsK+j/HMK*. 8H»j6**U x#*S> K«**«K)— 

^>mmit. x^^;u*i^s:$tffc©-c«>j:c>. aofc 

'J 5^Ax-^WI»S*jK* TIB©* 
[fbl] 



o 





S*. Sfi*«ffiJStftjeL R«CHOCH It O (CH 2 ) 
.CHOCH,, OC <CH 3 ) .CHOCH.O^-^ 
*6«?Ufc». RIJCH.OOCfc^C^OOC 
(CH 2 ) 4 COO<D^-^6ilJRU/cSr*>€»p 
[0020] iusa:#yy S/^Jl/X-'f-iHIJRaxsP* 
Mb&»©WcH: % 3. 4-x#*^v*P^*^;l/^ 

jfC44 1^^? D^+^yttt-f F\ 3, 4- 
X7 j<=^^_ 6 -^^u^a^s^y 3. 4- 

[002 1 ] ^cDflfe<D3aS&fliiaS;x^+^l»J!ICc», 



1. 2-fX (2, 3 -X^^->->^D^>^;U^+ 

-x£>, 2, 3 -i#*^5^^n«>^i/yys/ 

40 ^x^rJW V>#VUV>)\'is&U^*1)'l'- 1 . 2 - 
^7 U-K 3, 4-x#+^>^tf^*->;l' 

yy^y;l/i-fJk fcf*- (2, 3 -xsJi+v'S/^p 
x— ?\>k t?*- (3, 4-x#*5^>^p 
x-^k 5 (6) 
(1, 2 -x#*^x^;l/) bf^P [2. 2. 1 ] ^ 

isZU^**?- 1 . 3-^x>^^+1f^F\ 
3, 4-x^^v-6-^^^^>^n^*^;l/>^- 
3 '. 4 6 t -jt*)Hs9U'^*'P>lJ>y 

50 [ 0 0 2 2 ] 1 , 2 -x^^VS^«CD^f*n^^ 
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4-7^7i/-;i/ON, n, o-hyyys' 

S/jUBSM*. 3 -7 5 /7*y-;K50N, N. O - r "J 

y^W^^PW -5, 
-/>*fctt2-yy5/$*JU**S/- 1. 3-tfX- 

(5, 5-^y^;i/~ i -yys/yii/t<f>h-f>-3 

io 

> • *-;<-f Ftt (Union Carbi deCompany) #»6ERL 
-4 2 2 lCD^ a D p«TTtj|S^nrC^3. 4-X#*i> 
S/^o^+s^i^ 3 -4 -xjF^i^u^if 

(4. 1 0) •^^ , 4r>-3-*iW#>il7-*4 t -9-tr^ 
£p (4. 1) ^H3--f;MWxxf;i/) *5<fc 

C>*^lx^-> ■ 1j—rtA Ktt (Union Carbide Company) 
^e»ERL-429 9CD^n a n «-Cr1i|g3nrC^3, 4 
-x#*^>#P-x*^l/;rf*;l>- 3 -4 -X#*^> 20 
^P^*1f>27,M<*^U~ r i7yt>l^ (3, 
4 -Xtf+W^P^+i^lO £ 
[0 0 24] COlM^^3/«naft5 0ft^l/ft 
5 0 0(Dx#*>>3?S£WU »* L< Btt5 0 
#J2 50T^)^ ttfefe«2 5'CT#Jl 0 0 0-fe>*#T 
X*«fc »*L<Bfi5ftl>Ltt9 0 0-fe>^7X, 
3 *> GCff * 0 < ttft 3 0 0 &C> L 6 0 0 > *#TX 
*fc»*l/<»*53 0 0ttlr>Wft4 5 0*>##7Xt 
^lttfi2 0 0ftl»Lfi8 0 0, U 
<tt»2 0 0a^LSft700, &<h&£L<l*m20 0 30 

Ofa5 0 0* !ff*K(3:jKl5 0&l^ft3 0 0r*4o 

1 3 0 0 C«_h, #* b < 

fll**tox#*2^WBl*fc»*OtB^«J». -ecDxtf* 
£^fiJStt0^9^K9ait«s 1 3 0 °CkLBc&£<fc 5 Cc 

[0025] nggftffjj uisis;x^+^fli*^fc3# 

*^#>M^6B»3ti*«6*«ir**. &*ft<D£j& 40 

ti6©te*«BCc«. 7#;l/BbfcKft* AvvZfrWMiH 
ft, ^fc Fn7»^ei*K*tt. f h7tF07^^8i 
*tL -^*-*b FP7»>w|MMcM % 1, 3. 5. 6, 
7, 7-^+1f^nn-3, 6-x>F^^U>-l, 
2, 3. 6-f*r^b FP?£;UKM7kft (^nu>f r 

;l/-4-^PP^*1f^x>, l, 2-^*7<M*>K& so 
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Tkft, 3. 6 - W^-4-2/^nA,+H , yx>- 
1. 2-^#;u#>KM*ft* 6-^^;u-3. 5 -J/ 
*p^*1f>^x> l . 2 -^*Ji/dOBM»*«5, «i* 
***f ? S/fl'Ctt-<Bt &*Ff^l/C«<&* *8*^ 

*3^h*^-l, 2. 3, B-f F5tK07W 
jfe*3-^F*f- 1. 2. 3, 6-fh7tFP 

FM*H*«, f h^t FPfpy'Jy F8i*«5, 
?b Fdt?ny y? FIMKMM. *y7^t 4 >8i* 
ft, #y-fe^>»«R*«i % *5<tcxcn6<DS^ft^* 

Tkft'T^^o 

[0026] *©tt<D3»attWbiw<c». f y y f« 
^*ft, o^^vf^M^rfc** 

cfcO'bP^y-y F^F^#^#>M=l*8*«j, ->*p^ 
>£>r- F^^7^#>M^*R* ! »v S^x-x^x-?^ 
h ^#;u#>^:iM*ft. ^>-fe'>, ^^p-^+*y-> 

Site. TiB©i*rn^(DiJ(DiS«l*fctt«^«ll 

y>i/jrjuBt r^b'>&, bvy>K, r-tf^-f>BL 

^VxXf;H v x^ y • $r * Jj)\, (Emery Chemical C 
ompany) iPh fi^ y - S^TV v F (Emery Diacid) J 

j^ya-JV. 

[0 02 7] ft*mKfkffit*. -«$ic^s^-xrfl|^ 
SCx#*^»lf<D«2 0«tt^L«|l 2 0%, *?2U< 
l*fi8'0ft^l/110X» SSfc, C<D£0<»x#*^ 

[0 02 8] TM^J MKt*. x#*S^JIt©SR«*(E 

m.?z<Dtcmntj;mtcvmM?2>o x#*t/»iwcj»L 

^>SXX (II) fcfi'CDKttMi®, 

;K>^7 5>, h yx^;vr 5 N. N-^y^- 
;l/Txy> % N-^^MA'?* y>, N -x^;l/^e;l/ 

7*y>. a s ^/-ii/^e^tc^H^^ppy ^ux 

bVl/T5>, f'j^>, b'^5^>, hyx^;VT5 
hV^;U7 5>, ^y^JU^>^Jl/T5>, h y 

7x^7;>, h'jt/^p^^7^>, *^y 
h yx^7^>E h'j7x^7 5> k h y 

(2. 3 -is* 3-Jlis?U^*ris)l) 7^>, ^>i^Jl/ 
^^7^>, 1. 3-rF7^f^^>v7^ 



(7) 



11 



# 1 &l> L 6<I(D7 U ;bS£fcte7 "J 1 

£V-;k 2- 2-x^;Ms# 
*/-Jk 2-^PtVM5^/-^, 2-^JMsy 
v/— ;k 2 5 2V-Jk 2 -^=^>;W 5 

*V-Jk 2-^^n^^^2^/-;k 2 * 
~;Wsyi/-;k 2 $ 2V-Jk 2-^> 10 

5 Jk 2 -^V ZfishA % £V-;k 
2-x^;l/-4-^^;l/>f 3*V-Jk 2-7x^- 
4 5 £V-;k l 3 £V->k 
1 -x^;u-2 -^ju^oX^ s#V-Jk 

5. 6-^>x^^;-;k 1 -fcT-JW 5 2V 
-;k i 5 #v-;k 2 -~>7 

5 2V-;k 2-^n^t 

JUaRCC» % fciAH 1- (2-bFP+^PW 20 
-2-^^;K^^k 2 -V x.^)l>- 4, 5 
yfa-;M>^K 2-7*^-4-^^-5 
-fcFP + ^^W^^/Hk 
>X-f 3# % /-Jk 2-bKPt^>X^5^/- 
;k *5<fctfCft6<DB^#**. *&*i^tt^3 2V 

2-^^^^/-^ 2 4 
^W5^/-;W l. 2-^^M5^/-;^ 

2-7x^JM5^/Wk 2 -7x^-4, 
5-^tFP + ^^;W^^ik 2-7x^- 
4-^JM5 2V-;k l-i/r/iW-2-^f 30 

#*./-;k 3, 4-^7WiW$^/-;Ht 

s^FSt ^py>{fc*^*i'jA», r 

3>®, *X!^;V7 5 FS, ^X7>f>7 5>l, 40 
0«E7^7^-W^WS ( Ctl6<DlK«<D 

[0 03 0] r J#~> v 2 • x^*^»iffl^C^Sfe 

%, »*L<Wft7 0%tt^Ltt9 2%©2»«tt»* 
%%^lfi4 0% 4 #£U<teJft8%&t>Ufa3 0%^ 
CK^JCD^tf-fiSCC^fbr, fil 09*ttC>Ufa6 0%, 50 



*Jia¥7- 1 8 8 39 1 
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*?£L< &S&J2 0%ttl»L*J5 0%. 36Ct*?*U<tt: 
jft2 0%&l>Lfa3 0%mm-?h. ft2 0 

Jfi2 0%«C^lfi6 0 
»Sb<ttjft2 5%ttt»l/»6 0%O8E{tffll, 

bjiOUHK. »$l/<«#)0. 05ft^U#JlOSfi 
% s 3 6&c#£U<kJ:#j0. 5ttt>Ltt3*«%, *5<=fc 
tfffSr^>#^©0%&t>0#*3 0%, *?£L< 

tt»5^tt^L»2o%oaawn* i 6tt*. cne><DS 

^F^/cOOSS^2 0 0ft^l/»5 0 0"C*5o 
[0 03 1 ] fiSte^^** • x#+^«Bg«rSIR3 

l&OlfSET-e* xtv>PfcF'J>, /ca«it^PP 
^ftFftiW^ftKi, IE 2ffi, SfcttSMI 

©ftSMBlk s, s-s, SO, SO,, CO, Stcte 

^y?X/ciitf>fy^Pfyf » ^i/c7 

[0 0 3 2] jg^ft^^^te:, 7*^— ik 
-;k a-*5<£tf/8 -i*? h-Jk o m-, £/cte 

/ciitfo-y^7*/^k 3, 5-^^^^7* 
p - t -^f^jvy ;k p-^^7x^ 

^> 0 2ttt»u6fflflo*M**jJ:a e ea(r^iie3 0©K3R 

/cii«^qy> (y)V^V, ^OP 4 ^/cti^ci^) 

SO, SO,, 1 0^1«TOK*M J F-^^O2ffi(D^{fc 

J:C^S*. /c<h^«, OR'O, OR'OR'O, SR' 
S, SR'SR'S, OS i O, OSiOSiO, OCO 
R'COO, COOR'COO, SOR'SO, S0 2 R' 
SO, (R"«2flBO^k*3RS) a>6i8tRLfcg#*££ 

[0 0 3 3]SS^i7x/^iClt 4. 4'-^ 
b h'Pt^x^WW^>, (^7*^ 
A), 2, 4'-^t FP+^*-^^M^ 
>, 3, 3 '-S/t FP+^^x-^i^M^ 



(8) 



7-1883 



13 



14 



20 



3. 4 , -ybKD+^7x^Mf;^Dt^ 
y#>. 2, 3 '-yt Ka^>^7 xx;l/x^;l/;7x 
4. 4 , -yt:Fa+^i;7xr.j^^at: , 

:/^;b:7 x~;t/^£>, 2, 2 '-^fc FPt^7* 
-;l>^h yjl/y 4, 4 '-ixt Fo+^7x^ 
;Uh y;l^*jl/^*>tt£#*S#, eft «E>&CPK3 
-e«:&i>o 4, 4 , --fy7 , Dt , yf>^7x/-^ 

*y>, fcr*:7x>>-;k ^7*y^A, b^7x 

;U - T^fc: F • ^ ^ * ^Sfre, T^+Jl/fflfe:? x -/ 
• ^;l/A7^ft F«ffi* 7xy~-;U • t Fn+^ 

[0 03 4] aattx^Mb^^^^WBlK: 
tt, 1 fl^FSfc 0 ¥^ 1 ffl«±OJK«JR7KM»* WT £ 
f^»y^>^i-f;k Zcix.it rei*J&^#- 

fc<fctfc ne> s. i# 

*t/^*y-;l/S, b7xy-;^ v b*x^x^-;l/ 
s-frM. Fyx?xy-;us, 7t/-;^nfi: 

F • >>#^ ? **&re, Aoy>it7 x • T^f't: 

F • * *«flt> TJl*Mty x • TJt^fc 

F- -/#*9**ML «fb*«7*-/-;i/«llt, «{b*" 
*/May>^b7x-/-Ji/«ll, fcL< te^bTkfftTrt'* 
;u{b:?x./-;MiJre, */cttc*i6><DiB^ft©. x^u 

5/F^*jffltoWb*.. 

[0 0 3 5] a^ftytf*?* • x#*i/8J)|§«\ 
• #>f=F- (Ciba-Ceiqy) ^6821 2 (DlS«H»« "C rftSK * 

OH OH 



30 



: SftTC>4. .8 2 1 2#IBtt> h^:/P^fc?X:7x y 

itstfy v iMtfircftS. 8 2 1 2«ratt*'fc*»l& ^ 
^x^;U>r h >*$WTSo *JfiftK»tt2 9 % 
r&£ 0 8 2 1 2 0»Mft{i*»iS«iaiO*B«'C* 
£ a ^-***^FSfcO©a«B«J2 3 0«:^l/»4 

0 0, mB&7 0%* «»*f^^«BW««ttl 6 5«c 

^tfo^7 9 * • i#+HBilfcaa'C*4. 8 2 1 
2 ttMWC tt, ^/-f¥-^6T|TlS$nri^Sn D DS 
TECN 1 2 8 0 J Qx#+-> • • v 

l^^>fi?!i*2 3 5, Bt^»8 0'C©ECN 

1 2 8 0 fcjS^r*& 0 ECN 1 2 8 0 £S<H<D*£14£ 
Wt* rECN 1 29 9j"iaatt«B'C 1 *rt-i34 

[0 0 3 6 ] r®{bs«jj x#*^ . 9 pretest 
mm. bX7x/^A/^7y», *sj:c>*hy^ 

i>, ^ffl^a«>^-cD®{b^joffifflccKS$n-r, 28 
[0037] *mM(tma?&m^te^m?mmz'§ 
aa«c<b^»cctt- /c<t*«, ^tFDt^xy^ 

TfrlrMtVXy bV* 
y*s-)i>m, 7x/-;^7^ftF'V^7^(S 
re, 7;^Mt7x/-^ • r^f't f • ^tif 



40 



;l/tJWt7x/-;l/ • t FP+^>X7^ffc: F^ 

re, mt*my *s->i>fflm. RfbWR^-ayxfc^* 
>^-;u^re, K{b*3RT^+JWb^x^-;i/«*re, fc<fc 

[fb2] 

OH OH 
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fcU<B-CO-*#*S2«©«fb***, QBlfc 
l^U^l OfflOtaRM^SrW-rSR^b***, Q "B^ 

YB-en-en**, **, aoR. */cbi&i> 

UftQffl. H*U<ttlft^l/Kfil4ffl©gaRJH^*Wr 
*Kffc*3R«* mBttO. oimftio, fiF£L< 
BO. 1W*L»8, J:9#*L<B*&0. 5frl>L#J 
6<D{pre&& 0 

[0 03 8 ]Kfb***£^5fliBB. $>t>®z>n%sn 
HISS;, *fc», jBKrtSfeb<«. m«K;«tiw)5f«» 

[0039] r?g#jj x#*j/- >>#*»*ffl8Wrc 
B, x^y->EPJWfccfc^3-^-f >yofcabtc, a^ 

B. fci*.«7-feh>* y^n>x^Hr r r 

So 

[0040] rflfc©i#*l4«lJ C©^ttJ#»«: 

b, ffi©i#*^»)!i*»ttrrsci*s'r**. as ft 



~C3H<~ 



(9) ^¥7- 1 88 39 1 

16 

aSftWMB. S/xJfc- ^S^Jl/ (Shell 
Chemical) *>6J-tJ<> (Epon) 8 2 8 (Dl§Q a n£'Crf?S5£ 

nrc»*. i#+v«#fti8 5mfti8 5, tt 

tfeWftl 2 00 0-te>*#7X©* fcfX^y-^ACD 

[oo4i] rx#+^aBHSE»<DflateS»j 
io a^ttsaraowcB. ibiaibr. #yr* 

^ -f JjR*Kf f -fexjUCB<Mtt<J:Ol!ll*M 
x^U>^»J3W^cC<!:(D^-;^ #y* 

^o- <*fcB) ***^#*^swsfe**rr**o« 
*5j:af*Ma**-r*#y^nfc:u>yy3- 

[0 042] x#^> • * **S»IH0aS 

«r»»rS**Ci3Wr**.- aSttSRWWCCB, Tia<D- 

Mk3] 




OH 





o 



OH 



CaHT 



CHr 



' 1 
n CH3 



OH 



Sfnttl oauL3 00<MSftt*S. ^attofc^fWa^^^feiRIWBIiUraur^ 
[0 04 3]»^^>;H, *Igg> fl9KM<Dtt¥^?*tt5 0 0m8 000, MF 

HS, *fcB^y^^Ux-^l/4W"rS^*^x>% SKttlO 0061^2 5 0 0T*4. ■ aS&IEftffli 

^it^i^7Xh7, feJ^SttOx^U 50 CCB, • ti—K4 F (Union Carbide) 2»6 r 



(10) 



7-188391 



17 



18 



(Tone) 0 2 3 1 (Digp^rTfrSSSftT ^ * 

y — X ■ } )J3 (Elf Atochem North America Inc.) 
frhtfV Bd6 OSOffifn^-CrfjSSStirC^, 
-¥«#*Jl 2 0.04^11 3 0 0©i*=fMt^^i 

[0044] T|?WS1£#JJ fiESr, l?ffir£t*#J£x# 

0. 5%W^^)3%, »*L/<«»1. 2%^U^ 

1. 6%mm?z 0 aaawH*st«o«. n-A-r> 

K . Xtt (Rohm and Haas Co.) <D b V b > (Trito 
n) X-l OOtti'O^M^^ttWffiffittaiT**. ® 

[0 0 4 5 3 x#*^jfflS»B, ffigr, flfeOSMbfflii 

aw\ MOflWW, X7xh7 k assm. s$k mm 20 

[0 04 6 ] ffig-c, .x#*^»s8*«:*jpr**ffl*a 
S^jcc6^. fc£*.B, tfx;u r r *^>^>. trx 
;I/M;xh^>7X N (2-75 -/x*\«0 3-T 

r*^>^>, 3 - ^ 'J ^ F*^^*n fcMU-rf *-;l/S/-rf h 

ffijfi«*i©«B, x#*v*ni 1 0 p«Bc»br 1 

U10«**»*l/<. 8&CC»*l/<Blttl»L5SW 30 

[0047] rs/r*-hMMEjmj >r*-F*« 

6 5%, 5?^L/<^8%^l^L/^j4 0^CD^^-f>^, 
te<fcl^3 5%ttl>Ltt9 »*U<»fi6 0%35c" 

«P*L<B»0. l««ci»U»2%<DM«. fcitf^-f 40 
>^M5C*flTfi9 5%fct>L#j9 9. 9 5%, * 



(OH) 



3&ec»*b<Btt9 8%ftl>U«9 9. 9 %<£*§})!§#» 

[0 04 8 ] *>T*~ hx*f\n/»BSB. 2ffl«±©- 

r x * ^MltBtBTf B<D»*W"T 4. 
Hb4] 

NOO 





OCN 




AB— M8£, SfcBC (CH.) (H) , S 
O,. CX C (CF.) 2 . CH,OCH 2 , S, C ( = 
O) . OC (=0) , S ( = 0) , OP ( = 0) o, o 
P ( = 0) (=0) (X CHtiS&ZfC (CH 3 ) a tt£ 
©2fK>T^*U>*. ISftCO, S v .Nfti'OSi© 

py>, */cBlttl^U9iloK*JR : F-4W"r*r^* 
At&C&tK nB0ftC^l/4Oia»r*S. 
[0 0 49] aLfc^7*-hx*f\>U&CB* 2*&ffi 
tt, *W«Btt. *5<fc^#^>T*-hx^^;V<DS^ 

[0050] aoyt^-stBttvr*- h*, fc£*.B» 
^r^> tt to* 3 r ^ >©SffFrsj£ § * & JSfcn 

1^35 5 3244^ f 3740348^, *5<fcO*ffl 
3 7 5 5 4 0 2#Kffl»CCBKS*irOS. 

[0051] ? * -/-jw*. i <iwJicDis:fc;tt*MS4 
«^**«tJ^b-&«'c*nB<5rtirfe««'C***«. » 

*Mb&*rr*«. 
Hb5] 



(OH), 



a*»J:tfbB**v«iO. 1. 2, ifctt3t* 50 0 % '>4<it>HIOatt0rB4^ nB04l>Lft 



19 



8, B*KB0ftl>l3, SRWJSSSnt^&^T 
A«fc±*W3f*SL HlffiK. fl§3££* 3*«5k 

mmmttz&momGmn&Zo a<d{?5oc«, -o 
-so,-, -co-, -ocoo-, -s-. - 10 

[005 2] ffeCD&^&^T*-- hxX^8M!CC«, 
1, 3-*/cttl. 4 -yj/T^- b"<>if>, 1, 
3, 5- h'j^Tt- h"0-tf>, 1, 3-, 1, 4 
- % 1, 6 1, 8-. 2, 6-, £fcfc*2, 7-5* 
fT*-Y+7 1, 3. 6 - h VfTt-t-f 

y$i>> % 4, 4 •-sPi/T^- M^?*^, tr;v 

(4—>T^- 2. 2-fcf* (4 

-^7t-F7^W7'aA> k 2. 2-fcTX(3. 20 

X (4-^r^-h7acx;l/) x— -f trx (4 - 
T-r- V 7 *^-)l>) **x-?\>k 8£&fcf* (4 - f 7* 

CHi CHj CHs CHs 



(11) 1 88 39 1 

20 

t'X (3-^Dn-4-V7t-h7i^) 

btcisT*-hitbtct~xy x^wH^y # - # * - 

[005 3 ] ^#JR8!l©lfflCclli^©3B«a«:W"r*3B 

)l> (Dow Chemical Company) ^>JXU-7 1 7 

f»>7^-hx^f;Wt • (Ciba-G 
eiqy) ^6AroCy-Ll 0 CDjgfp^t'rfJlg^ ftT t> 

St^^xy-^AD^m-F (4, 4'-x*y 
f>k'X7xy-;l/^>7^-F) „ ^ • J34*f— 
(Ciba-Geipy) A r o C y - F 4 0 S ©Sfij^t rfr 

SKStvci>&^+U* ;i/Ai^^r 

K fc^tf^ • iJ4*f— (Ciba-Geiqy) #>6RT 
X-3 6 6(D^n a D«-rrl7lS$n-Cl^^X7xy-;UM 
^>7*- h#£>& 0 b'X7xy-;l/M^>7^-h 
tt. TE<D«J6*WT4. 
[fb6] 




NCO 



[005 4] flWWB^tt^T*- hXXf^MIMitCtt. 30 
T8E<DBf«*W2. 6&OL3. It, ^7^KMg 

(Tg) rt*ifo2 50&1>129 0°C(D^^ 'Jv-#» 
0, • ti<<*f— (Ciba-Geiqy) #»6ffil£i*4vtt> 
So -Tttto^* REX-3 78, REX-3 79, Ar 
oCy B-10, B-30, B-40S, B-50O 

AroCy M-10,M-20,M-30,M-40 
S, M- 5 OCD^rrPIS^nrC^^h^^^JVt^^ 
7xy^F^>7^-b, AroCy F-40S. 
F- 1 0©*»rr|jJRSnrc*4-^*^^*tihf^^ 40 

ft-CftSCi^l, IB-^3 0^, V7^-hWIW 

tt, ^T^-hWBi^^>^>^ i ;>y (nonsinterin 
q) i«t*^Ci^t e 
[005 5] S^T*- KD^U#U v-*ttffl-rS*B 
l^*lii*«4 09<. ^Kl»3 0%«Ti 50 



^L<«^7^-Fx7f;«^ !»&#?JttttJ:5 
«tJj|«, Hltt<D^7^- FxXr*;U^HgCD^W^4 
[00 5 6] ^T*-hX^^HSBICCjibA:MJat«: 

sKM^hu-SA. watFyjA 

[00 5 7] r?gSr>JJ ^T*- h^t»Ja^%^C«, -ES 

[0058] ggp^^a-rs^a 



21 

Tmtfrfj&i s*tHffitc^ wtusiBi oo^ewu s: 

[005 9] WfcH^gl OOte, **-Zf 1 06rt{Cb* 
0 4£W*r£^5£tf>:7'l 02^1*^0 * 
7->'J>^10 8», 1 OOCS^^tl. 

h> i o 4cc^^nrt* x h > i o 4ccUj^^«*&-r 

£ e ^>^*1 0 2«^/c5t«^^>^'l 1 2fc<tD^* 
fflcWgl 1 4CC^5tl/c^^-^l 1 1*** 10 

£5uKi i 6 4>?£«ffi^ssi i4ccjg^$nr 

^^.-^10 6*?J:tf^-:/l 1 H*> 
>tl 1 2&C|g£^ ^^^12 0|*3&C&&^-:/l 1 

2mm (0. 0 08-Y>^)T\ ^^^ggpcct^±$ 
ti^>J:^Cc5fe$i^^^Tl^ 0 SSI 14#»£(D?t*ffl 
J&fJgte, ^^-^1 1 \ frh**y>*\ 1 2tC}fUffi^ 
ft, CCtt^ h> 1 0 6a*5ES<D^— * Y^^rf 
1 1 8^6I§P1 3 OCCjfLta-To 

[0060] mmmm looit papcDttss^vrx y 20 

mMO^f- *t *WtfrMZ>U3k<DWm\<D 3 > b* - £8flJ®J 
cDXYt—:/^ (I2^3*VCI>&1>) ±CCEX*0tttt6ft 
tl^, ±fe<D3fi^cC&A$Sgt<£> y^/ECD (Nova 
/ECD) ^6^8 0 002^ &£l,>y:^y j^t" 
^ • ^— h y —is 3 > (Creative Automation) if>h 
^Err^H 8 - 1 2<D£f*-CHT!££*l-tl>&o ^fflES^ 

as^imssMT^aA^ * 7*130 cci*o * * ^ 

cm 2 (1 Op s i ) , *?£U<te:^3 kg 

f/cm 2 (40 ps i) % fiS»2 5^lfi4 0 

°a »£0<te^3 o°ct\ ^y^/ritaA^c 
SS12 2COTCC 2 2tcesSML,r, 6*S& 

H*. ^«*aia3-a , 43W. S«l 2 2CDfiiPl 3 21*9 

ran 1 3 2 */c«s« 1 2 2 40 

:/U-h 1 2 8«:<fc93a#3ft, cft*c<fc9SfiW*HIP 

1 3 2^6ttasn*. ?gas^>^ffltsci(c 

±0, HP7&5jEO<^3n^<fc5CC^affl^«5^iEfii 
SIE;W#6ft*. 

[ooenatc. *««w«tfii3oa:t^fi2o 

0°C. !tf£b<\mi bOU^Lmi 9 0°CtC, *>2tt 
l>0#J4Bm Jff*l/<«JB2ttl^tt3WFHSn*lU , T: 
S!{fc£l*£o CCDHgP^*S«. «*#0. 2 5 u 
6. 3mm (0. Olfrl^OO. 2 5 ©J22BH 50 



^lia¥7 - 1 8 8 3 9 1 
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©@B8'**McaU S&0. 1^10. 6mm 
(0. 0 0 4 £1*1/0. 0 2 5 >f>^) (D^C®ffl-C# 

[0062] r«tt^^»;rSj •fi+tyrttB, ^ 

[0 06 3]@3t, Hni5 8*Wt4Ifil5 6± 
tcS^n/c^^ * 1 5 4±CD, 3fc*«fieft 15 2*3- 

^ Fttto^ottf+owtt*^ >;r 15 0*. ^»-r 
-<#g3PcDS3^:J:0^L/cmScDil^, a»«o. 
02 5^^10, 2 5mm (0.' 00 14^10. 01 
>f>^) (DjmmJ&W 1 5 2t3-r^Wo «wt 
UT 1 5 0(C^SiMtl 5 2£n-f-4 

*t'j7150±T, ^-^>T^12 0 
fc^Ufcl 4 0°C»^U<«^1 30-C^3£l^4^ 

jSrt*LT^^feiMbs-&&. ?Ea-r^^mp 1 5 8<z>» 

tt(D^*BB^cvx^ 1 5 4*. 1 5 6 (DglMKte 
(Upilex) R(D^D a D«'CTfiSS3n'Cl^, tf^*^;l/^ 

/ c «e*+ yr 1 5 o*. ft&Mti&fa^-r* > if Lit 
mzTttCLx. vx^i5 4©iici^, mmy'is* 

jW; ^afcHJft**^^* 1 5 4*/M/TPaPl 5 8* 

/cm 2 ( 1 0 0ttl>L3 5 0 p s i ) , U < it 1 
Okgf/cm 1 (150psi), *5<fcO'l 4 0£l> 
LIS2.0 0 •C, »* L < 1 8 5 'CCDSgfc:, 604 
1^19 0^ »^U<«1 2 OOT^bt, 

fifflitwtstts. mmvJ?Mk. oa+^yri 5 

0fcJ;^X^15 4^ 1 5 6 ^6f*C^^*}*4 



(13) 



23 



l>LO. 6mm (0. 00 2ftl>UO. 0 2 5 >f>^) 
[0 06 4] B4K:. «tt*f yrffiCCj:0HP*^5* 
[0 06 5] r^-^-y'U-TW >^J '^T*/c«: 

4KD*Ktft^^- FJBi UT^t6*r€>o coy 

8IC^>«»S#, »3jMfi2. 5ai>Uftl2. 

5 * ( 1 0 0fe^U5 0 0^>f £n-f>^) , 5f 20 

£U<tttt5&l>Uft7. 55^D>(2 0 03ft^U3 

(Omfr&foO. 7 5frC>Li&3. 255*P>(30tt 
^L/13 07^f^a>f>^)(D^ S/sr^U-f (Ship 
ley) tt©^ * ^ U 4 C 3 0 0 0 & £<DMWIIJ v *i8 

25^0> (13 07^P-{>f) £@x.£*§^ 

C3 00 0&<fc^Dfi£*O • fcfJl/ Kj ft 30 

«W^^**S*«fflOtea. 5/ + -"J >^ (Schenn 
q) , ~?>7$— % F (MacDernrid) % ^^'U-f (Shiple 

[0 06 6] *w*-:/U-7^ St6$£i£<D« 

tf 5»^tt, /ci^.«A7^^A F&£ 

2^4? • xv?>#&f5U- F • :/n-te**fT5. 
[0 06 7] tt«Fffi£OT, iBBB^^F^^f-f ^@ 
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[0068] ^@SS4>, ^«u/cga 

[006 9] «s*S4Lr, #to8&r«e^.c^y * F 

♦ ^T«K#i#Ett»^ fci^-tf. F • *> • 

(eject:. ss*x^^>^Lt:affi<z)^jR4^*'r 
egp%3ft»^s«w*©^)Sffi7-^fflcD#*o[)'>- f* 

OfcHP©^©#0ci»e3*i> ^ai/ci©;O^0 

XX • I8& 4*Cc J: 9 -f >^*tf C\ ^ 

* F • *> • ^ F ittdamfe* v 4 V *f# 
So C<O*j*CCJ:0, 0. 2 5mm (0. 0 W>^) 

[0070] >^cccfc o . v^y • 

i/ctt^-fr ©±cc{B^n , >^v>x-v> 

[00 7 1 ] pdl*5<fc^2C05t«b/cSil^S/c^W 
Ttt. ^»M*0^1«r^- FHiUr*-^*-^ 

o> (i00&^l/3 00v^^a>f>^) (DmfrtfC* 
[0 0 7 2] rffi!a<Diaii«J Or*«tt 

tticims. c ©Office j: ffio^a-cKfP, 
[0073] *§m<D3im®j&mz. x^+>>^»^ 

5%. »*U<ttift3 5ttir»Ltt9 5%©i»«ttt&* 
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»* L< te*95&l>U*96 5%<DJ*J ^#frhts:Z> 0 
[0074] «©!S!S«*WT6«faB- Tia<DJig*UCD 

R= pL/A 

±Ar, R=«fSffl <Q) 

p=W^O@Wffi!a (Q • cm) 
A = »rM8i 

4^b3t**c<fcCc<fcgf#6*i*. fil^afflfiEftOB 
rSfbS'S, TaSi, NiCr, NiP, feb<«, 

aavfrv^m* »«^ft^, t>i<»cn6e 

[0 0 7 5 ] fltttttfiftK* ?t«BKU ftttVifSft* 

icmj£LM& b y s >^ustftft2r*. y 

JE>Bfc*i**i4#* ttfe&lilf&Stittl*. C© h y 5 > 
4. 

[0 0 7 6 ] C©U^** • -f > • *-JM£tt, > 
iff 506cffifflT*cittr*4, «l^»fflER«re© 

40 

[0 0 7 7 ] SiBnttCC^Jfc Lfcfifatt. g£*<Df@giJi6 

©3pj^**r*. cn6©*iws«c«, Kj&ft<Dtt4>, ** 



[007 8] 

(0d 1 ) • 13-^4 F (union Carbide) *>6 

ERL-4 2 2 l©«ffrT?fljJRS*rCC>4 3. 4 -xtf 
^v'v'^ n-s^^ju^ 3 , 4-x#+f^D^ 
F#94. 2 5mgSB, ^tt F 
a7^^M«t*«J-rf^JHfi4. 3 lfifiSP, ^*>- 
F*>6Hj|R3*rCC>4T on e02 3 1fil. 

o.3 2 6SMSPs • t F*-a • • y 

# (Elf Atochem North America Inc.) *frh~faWL%tlX 
l>£Poly Bd-60 5fil. 1 7SSSP, TJVij 
> . • T> F • \£#j*Zs b (Alcan Rawder and 

Pigments) *>?>rtjlKSttTl>4, tft^-S** 10^0 
>*«©S3»*9l 0 0.8 6«agP*lB^br, flgiSS; 

x#*i/^«ttfiStt*4ttLfe. *7-F*<D'<-rr*, 
*9i4 0°cr*9i. 5«mw{ts-ttfc. «K3Wb 

^«fo/c e flh©»»J*«H*Pd/Sn=iia-f Ft*-/ 
-f r -f>^L/tt^ S/^U-fC3 0 0 04ffl^tft« 
***tfrofc. /W7^»l/^-Fm^ 

• #-jMK«BK«*, 2 0ttt>L80'c©A 

TCK»*2 6 5 Olf-f^iW^rfffflL/AiiC^, & 
*^aMSE«!*<3MH*«WWB^ ^*<0^>- Fliltffi 

[00 7 9] (W2 ) ^t^^> • F (Union Ca 

rbide) ^6>ERL~422 1 ©£*fcrr!jJRSftTl,>* 
3. 4 -x^*^->^n^*^;i/>^->»u- 3 . 4-x# 
t^^D^t'^^^^l/- h*^4. 3 2*fi 
SP, ^tftFci7^««cftft4. 16SSSP, a 
^.^*> . F^e>rfjfiS$nn^T p n e 0 2 3 

1*^1. 08magp, ^>^^^;l/7$ >Jf90. 0 
5 2mSSP, • T F^rA • ^-X • "J* (El 

f Atochem North America Inc.) *»6rUJRS*l'C(fiSP 
oly Bd- 6 0 5*91. 0 *vV-** 
"7 — V>J3)V • n-?i<U-^ a > (Metz Metallurgical C 
orporation) ^6rUJEStlTC»4, tSt^S* 1 4 5 ^ d > 
*«083«9*94 2. 3 6mfigP*iS^Lr, fligS5£xtf 
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140^^11 5 0 # CT?tt2^HllWbS-e/t o 
[0 08 0] (093 ) • K (Union Ca 

rbide) *6ERL-42 2 1 0*foT?rP!R3<rCt,»5 
3, 4-3 -x^+^^^P^+^^y 3, 4 - 

& ^*1ft FP7^;«»^?^»4. 0 011 
g$ % ;xx:*> . fj—**4 F3&>e>rPI53tirc^Ton e 
02 3 1ftl. 1 5S««B, ^>^^^^T5>ft 
0.0 7 2fia§B, x;l/7 • T h^A • s—X • U 10 
# (Elf Atochem North America Inc.) 2p£> i!jS££*1*C 
USPoly Bd-605fil. 2 011A 7^* 
> . /S^y— • T> F • t'^y > h (Alcan Fbwder and 
Pigments) jfefcr&JRStrO,^ Ift-T-S** 1 0 5 *d 
>*»©ffl»Sft3 1 . 7 IMM^^LX. li^x 

[0 08 1 ] (0(4 ) :xx:t> • *7— -rW F (Union Ca 
rbide) ^6ERL~422 1 CD£*ftr 7f5|£3tlT t>4 20 
3, 4-3 - ? K2^.*ris )\s J 3- )l> - 3, 4 - 

X3j^>s^n^*if>#;u#*^'U~Fft4. 501 
Z)\'Wfaffl6fi**>\'1ti4. 341 
g*p, • F^^TUISSn-CC^To n 

eO 2 3 1*51. 0 8Sfi§B, -c>^WW7 5> 

#jo. l lita. 7;^>-^^--7>F't , y 

^> h (Alcan Powder and Pigments) rfP6rfrS£§ *VC 
tft^S^l 0 5 * a 4 5. 36t 

[0 08 2] (085) • i34*f- (Ciba-Ceigy) 
68 2 1 2©*l*rrSJR3tiri*4, >^;Ux^;l/^h 
>«j3 0%^WT^i^>' 2 0. 18 

msas, r;i/#> • • t>f • t-y^> h (ai 

can Powder and Pi gments) 6 rfclg 5 ftT I > £ 
5 5. 4SSSB, RffiteSffJ, lTfc::b*>^ ■ n-x> 
y (Dow Coming) 2P67ti|g$ftTt>&^ > • 
y>WZ-6040«jO. 1 8SSSB. *5i:c>*2-x 40 
?)l~4 5 2V-;1/#J0. 0 4 5^953:12 

( 1 *>X) (D«JSCC3— f^-f > 2><Dt f cMLtd&& 

Jjflbfco a-?-f >^©«#£, 0. 05mm (0. 0 
02-f>^) > 0. 1mm (0. 04>f>^) , *5<tt>' 
0. 16mm(0. 0 0 6 5 A £ l/fc«fB*ttffl 
O/c. S-SOSffi. /c<t*tf, HWlmm (0.04 
-/>?•) % 1. 5mm (0. 06-{>^) , *5<fctf2. 50 
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5mm (0. &B<D'WTS& (0. 0 5 

mm (0. 00 2>f>^) ) R3RTC0. 3 
mm (0. 004&^L0. 0 1 2 >f>^) ) , 
>20cmX3. Bern (8X1. 5 ('*-fT 
(D^l 0 0 0) CDFR-41hISSS*^ aKOJnMV**- 
>CC{fl3B-&to« U/c^* £ 4 4 feKSB^U^cfHCgt* 
/c 0 :3~7^>^0/dM£tf UTS F©^X*0C|fijW 

r; «s+t';76ic^. »cc^^*-y*»fe % X 

cm 2 (150psi)^ b-fflSil 8 5°CCCU 

/Co ?E»i/c^V7*tr5^^, **ncc*ffi*^ 
mm j ^Srtfofco 

[0 08 3] (0116 ) ^ • tU^f- (Ciba-Geigy) * 
6Arocy LI 0 CDrgf*T*TfrlK$*rC x 
>/^AD^>7*-hft7. 6SSSP, T;t"*7> • 

• T > F • t*yy> r (Alcan Powder and Pigne 
nts) fr61frJRSftTl>4«»»4 3. 5Sfi$P, 
£>K*S8^0. 2 5MIBB*IB^Lr v VT*- Fx 

s*Uffi*ffli^r**u. #j2 0 0/cri>i,2 2 0 o c 

[0 084] (0fl7 ) • tS4*f— (Ciba-Cieigy) fP 
6Arocy LI 0 CD^^TrfflS^ tiri^ x 
y-MD^>7^- FJ^7. 6aaSP, is*)V*>r^ 
f3)V (Shell Chemical) (DEPON8 2 8$j2. 511 
8B % T)ViJ> - ^■Jrif- - T>F - f^>F (Alcan 
Fbwder and Pigments) ^ h rfr!g£ tin>4»»*\>4 

3. ssfias. **7Z>WLm&mo. 2 5mssp^ie^ 

r*. zcomsmx. mmtzm^ximh, 
mi 8 o/jre^o 1 9 o°c^?, 3fi2«Fm«{ts-a-fc. 

[0 0 8 5] (098 ) • (Ciba-Geigy) ^ 

6Arocy LI 0©«arCrUJEStin»*b:^7 * 
y-MD^>7*- h*57. 611SB, *X*ti4*f 
- (Ciba-Ceigy) A* • ^ • x^+-> 

WfllECN- 1 280$53. 5MSSP, 7^*> ■ 

. r> F * > F (Alcan Powder and Piqnent 

s) *>6rfrK3*vt:t»*»»tt4 4. smssp, ^-^^ 

>M#iS^j0. 2 5SSgP^:ffi^U'C, '>7^hi^ 

waffi^ffl^-cswuL/^ fai 7 5/cC^L/i 9 5 o c-c, m 

2^IBWbS-ttfc. 

[0 08 6] (0H9 ) ^ • i3<4*f- (Ciba-Geigy) 
6Arocy L 1 0 (D£f*rrfrjR3ftTl>£ *7 * 
y-JUAD^^T*- FJK)7. 6*g§il i/S~)Vy x 
xjl/^r^-h*tj2. 5SSSP, t;u#>-^#— 
T> F • t*^^>F (Alcan Powder and Picjnents) 
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tffll^T^HL/, IBAMl«ftl 6 06^11 9 0°crc\ 

[0 08 7] 1 0) • ii4*f— (Ciba-Ceigy) 
^RTX- 3 6 6 rSIS 3 tirc^S * s 

—jVMzsUT^— b$)8. 5 MSB. tfX7x/-;l'A 
D5^7*-hfil. SMfiSBv 7^2;>"^#-* 
7 > F • f #jt > r (Alcan Powder andPigments) frh 10 

3acl>U44MB^F3B^«:SB«3*t:, M5i 
Bfll©lMi*tfofc. 

[0088] (All 1 ) • ii4*f— (Ciba-Ceicjy) 
*6Ar o cy LI 0<O&$FCxtiWLZtiX\,*Z> \Z>\7 
*^->UAD^3/7*-h»8. 2SSSP, • * 20 

(ShellChemical) (DEPON8 2 8&J2. 5fi 
MSB, T)l*J> - • 7> F • \Z9*Zs F (Alca 

n Powder and Picjnents) fr6r1jJKSftTl>4«t&#j4 
5. 51131, **£>^gil&#J0. 2 5 MSB, *5<fc 
CM*;l/X*;l^F>»3 0S*»*K^UT % V7* 

8g (i*>^> roaifgccn— r-r >^ 

U U ftl 4 O'CCD^-^^-C, 341^4 

/Co saosts, r^ro^-f7S:s, fcctyt^t© 30 

[0 0 8 9 ] (mi 2) - iS4*f- (Ciba-Geiqy) 
^68 2 1 2<D£*rCrfj|g£nTl>&, y^x^Hr 

♦ f#^> F (Alcan Powder and Pigments) £>€>rfjJK 
3ti?l>«M0tt6 3. 6mS§B, #V • :s-x>^ 

(Dow Corning) J^fcrfrSRS tit t»*^^> • * ? 
>^Z-6040jftO. 2 2fiMSP, 2 -x^l/- 4 

? h • 3 — a > (Cabot Corporation) #>6rfr 

J&SftTl* ^7?^ Vulcan P#J 

20. 5SfiSB£IB^bT, Stf?*.? - X#*S^5» 
fflflc»*4fiSUA:. «e*^U7ffiCC<t0^-f7%^S* 
"TilS©. jR28g ( 1*>*) <Dmt3$:^-7~ 
TZOtc&lstcft&lcirZtc&lc. mo MM©-** 
;bx*Jl>* F>&»Jniyfc. x#*S/fflSE«JOHW*« 
SftteO. 0 5 Q • cm^^/Co ^-"r 4ls if<DW-fr 
£ % 0. 05mm(0. 0 02>f>^) WO'O. 07 
5mm (0. 0 0 3 <fc Lfc»ffl*ftlffiUfc. 50 
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[009 0]f^i. 5 mm (0. 0 6 >(>?■) CDS 
®, y **l/Tir>ttlw<-(7j6g0. 3 5mm, — 
>2 0 cmX3. 8cm(8xi. 5-f>?-) OUT 
(DSH 0 0 0) (DFR-4IH1SSS*. Xg<D^GD^£- 

3gTCC7^ac»r^6»WlLteo m/IEftlOkgf/ 
cm 1 (150psi)^ tr-^fiK*l 8 5'C^U 

t2i^ra^fi/fc, «a4>SK* ^-Y7aa, fc^o^ 
/c 0 ^«:isiii8«cc^:*BB», rt*?v>*)2* • xxo3o>f 

Sit 7Xrt©ajRtt. ¥*rfg$W5 0Qt*o/c 
[0 09 1] (fWl 3 ) • iS4*f— (Ciba-Geigy) 
*6 8 2 1 2(D^SI*rmSS^nri^, 

*^20. 6S[SgPv F * ^-#\s-isals 

(Cabot Corporation) CD^7— ? ^ • >^^— 

;UX (Black Pearls) 20 00^37. 5**35, W 
• a-^-Zsif (Dow Corning) 3&> 6rffflg$ 

>^-;7 , y>WZ-6 04 0ft0. 2*«SP, 2 - 

x^;l/-4-^^il/>T S^Z-iMSlO. 0 4 5SS§P^r 

/c e «tt*^U7ffiCCj:0^-f7*5flS»^4l»©. ^2 

8g {i*^>\) <Dmm*^-TA>v?h<Dicmhtc 

*SBJtoOfc- ^-^J>#<Dmfr&, $)0. 0 5mm 
(0. 0 0 2 4>^-) *5J:c>*0. 07 5mm (0. 00 

1 2iB«CcFR4BB«Cc8IJBLfc. 

[0 0 9 2] (fdl 4) zl^Zs • F (Union 

Carbide) ^6ERL~4 2 2 1 <D«fip-cmSS3 *lTl» 
^>3, 4 -X3P+t/^^U^*^W^Jl/- 3. 4-x 
^=^^>^n^s^1f Zst))\,#*isl<— b$)4. 41 
95, t FP7^;l/K**^f^4. 01 

olx^> • F (Union Carbide) 3&^TfiKg 

Snt^4Tone 023 1»l. llfiSSP. 2 -x 
^•;V-4 -jt*)\"4 Z y*/-il/iB0. 2 9 6SSS5, x 
• 7 F^rA • S — >\ • 7^ (Elf Atochem Nort 
h America Inc.) ^e>mSRSn-Cl^lR»:S!IP o 1 y 
Bd-6 0 5^J0. 9SSSP, r^V-^-jy-'T 
> F • fc"^-^> F (Alcan Powder and Pigments) &h 
TUJRStir^*, tt : f«**l 0 ^ ^P>*»©«tM&4 
3. 8 to£&*r+r$v F • ->3> 

(Cabot Corporation) ^^rfilg^tlTl^^— d<> * 
^7^, Vulcan XC72JKJ1 1 aftgP^riS^ 
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■c#xt6#**ft\ UM<Dtc&tcy -tf 4Hcgt,>fc. 

L/> #Jl 4 0 °CT^J 2 B*H8Mfc 5 i±fc 0 
[0093] (W15) (Ciba-Geicjy) 
*6Arocy LI 0©£fat?rf?JR3irCl>£ fcfX? 
x7-;l/AD^>7^- F&J6SSSP, ->x;l/ # 
;l/ (Shell Qiemical) (DEPON82 8ft4. 5 MM 
gg, T>H/^> • ' T> F • > F (Alcan 

Ftawder and Pigments) frh n^!53ftTl>Sa?f&#J3 
0. 5««SB, *r + #v F • n-^U-^a > (Cabot 
Corporation) fr&TftKS tirC»**— #> * 7 s ? ? 

Vu 1 can P^6«Sa5, *££>M^t&#J 
0. 1 OMSBfcE^t/T. W*- Fx^fi^M 

ftl 8 0*CT\ mi . 5^8MtSHf/to 
[0 094 ] CM 1 6 ) ^ • i34*f- (Ciba-Geigy) 
frh R T X - 3 6 6 ©«ffcrn5JRS tlT V * -/ 
-^M^5/T*-h»6M». (Ciba 
-Ceigy) #>£>A r o c y LI 0 (D^fSrCrMSS *lTt> 
StfX^x^-JUAD^T*- Ftt6fi«8k TfrU 
> . . t*> p . b"^> F (Alcan Powder and 

Pigments) 6rfrJR3ftT^£«»tt4 3*fiSB, 
^-^^K^ F ■ 3— 3 > (Cabot Corporation) 
*6n5JR3*vCl>*#-*F> -79 V 9. Vulcan 
XC7 2^9MS^, ***>I^I8£j0. 1511 

[0 0 9 5 ] ±IB<D{?fl2frl>U 1 6&£. t^^7^ 

[009 6] urvji/y • ^-^tttl%^ 

fclittJg* 9 rTOtf C - 4 V )l ¥ • i> 3 A > F 
[0 09 7] it&tOX. XmJiomJ&tcMLX&LT 

[009 8] ( i) HK+^ur^wr^^c/SiiTC 

a. #75&1>L#J6 51t°/oO, 

i. fi2 5ftl>UfilOOtt°/oO, BB«lS:xsH*^« 

ii. oai^ft7 5ox. wre^HtaKx^+j^re 

iii. ±E«IBOWb*iHJi3tt*©JC^tt*©||«i 

b. #13 5&t>Ufr9 511%0»*tt»*t, 



7) «fW¥7- 1 88 39 1 

32 

& & C t <h T £5fc*fflJ&^o 
( 2 ) ±E«Mi#. frHtfflt* 2 0 0 1/ 8 0 0 r * 
£ * 5/WBTC* 0 . ±1 BiMfc*#**««M b 

<tT£, ±IB ( 1 ) RttO^Wttfififll. 
(3) ±E«raKx**^«IS*S7-**-!f^^P 
(4. 1 0) ^:/#>-3-#JU#>»7-**1ft^> 
(4. 1) ^F-S-^Mf^XfWI) 

I»^ft5Cit««4«, ±12 (2) IHtgCD^* 
( 4 ) ±E«ttl#, ^ * * > F^S/tO OSS*^J 2 0 0 

^<h-r^>, ±ta ( i ) ia*go^»te^o 

^J4 0 0, «i^8 0°CO*>(D-C*D, ±IB3**ttt&* 
^-^O-C^^Ci^iii-r^, ±IB (4) IBttO 

(6) iMzrnmmffijtrfr^wv^&^fr* ±ib 

1^400, Hb£tt8 0 °C(OfeCDr * D , ±IB^Mtt*&^ 
*s4It?ftiCit«fl«5, ±E (4) IBt£cD^t» 

30 ( 7 ) ±B*«£»5fcWH**t* ^ ^ * W« itS, ± 
IB ( 6 ) SB«S<D^«ffl^ 0 

(8) ±fB«fli^T*- Fx^7t^«SlT**Ci% 

±IB ( 1 ) EttOftttttJE&ft. 

(9) ±fB^T*- hiX7-J«*H, 4 , -x^V 
f> ^7 x y-Jl/^^>7^- h iiBftfca^* 

>? z >Kffil8£ /c«^- ^ # >iv >^/>r s c <b 

g!ti*rs, ±E (8) lBt80^«fflfiS;^ 0 

(10) ±UisT*-b*Zr)\'mm&K:A7x.S~>l> 

40 oct^rai-rs, ±ia ( 8 ) MdMoftmm&mo 

(11) ±fB^T*- hx^^;HSHI^fcrx^^y-;i^ 

^>€>c<t^ra<t*rs, ±ib (8) &m<D%w&tis$n* 

( 1 2) ±E^T*- Fx^^«HI^4. 4'-xf 
>MS«**toCi«:49«iT&. JJB (8) fB«CD^ 

affile 

50 ( 1 3) ±EfT*- hxX^;UWfll^4. 4'-x^ 
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yf^tfx?* y-;u$^>r*- hisJz&Vs—frv x 

tfci^t-r*. ±ia (8) fB*s©3c»«*&^. 

(1 4) ±l2'>T^-hx^r-JU^fl|3!)i4, 4"-x^ 
ift2 3 0frt,>Uift4 0 0> «0Sjfa8 0'Ct?*4x#+'> 
Mffi»**tfCiftW«i-r*. ±IE (8) IBtS©5c* 

(15) 4 T * fcBfi^iEc £a>HP**Stt id 

b. ^IEWBJ!Mli«d». 3E«ttR»»ftHiPCCttWrSfc. 

c. *8l»iB»*BBPK«*ffl-J-*XB*dt»*ffi. 

(16) ±fiB^^&«J#£JR*^A,-C*J K> . 3 6K^t 
«L./cgiP«:^-^---7'b-h-r-5fc&K. m^m^ 
-FMtLX&mtZCt ±IH(15) 
ietS<D^ffi„ 20 

(17) ^^©'WTgfctiRffi^fri-OBIP&Cilffc 

a. il>a< t*> l«©*WS-'<*BP«r*rr4»«*ffl 

so. 

b. ftgUEiftn&llSO. 

c. ^»©+t'J7*fflIl/, 

e . _hf BS^©PUP t &m-£it>-e 3 fttc'Ptt < t fc HI 

f. UBvxi'^g^/cSfetcciia^fflfiS^*^- 30 
r- > y Ofc.LIB* f ') T . 

g . ±ib* f y Tic+fttmtmi>zwc±§i?z»®. 
i*tt*±iewpi»{c«AS #.sx^=&^tf^ffio 

(is) iie^afifis^^n^^-cte o . $ 6tc3t 

ab/cPSPtr^w^-yu-hr-S/c^C. 

- KB* urteffl-r ^ci^iti-rs. ±te(i7) 

IBiS©:^. 

(19) @8S* + D T^^ffitn^^-r-S^f*^ 

a. 4>fc< <i<fe lffl©ISP*Wr-5lll8S+ + yrfcfflS 40 
0. 

b. PaPfC^ta^ffl^^^Lt. JSSgBtfSSHiOfc 

c. !6!n©ffimffi£ffl'J5£L. 

(20) ±ie^«&5St>#£il£^-t?*$ K) . 36K^ 
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